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“BSTRACT

Hcxazi “0°F’ ~7-~ycJo~~xyl-~-~rlim~?thyl-~mi”o1-1-methyl-~L,3,5-
triazi”P-2,4(1H,iHI-dio~~~ was anpl i PA as thp pelletPd
f o r m u l a t i o n Pronone I~nG a n d  the liquid Velpar L f o r m u l a t i o n to
c o a s t a l p l a i n stu4y sit-s “par rtar”~.r~ll, S0ntl7 C a r o l  ina a rll!
Hunhcs Tslaf?d Florjda, respectively. These  sandy s i t e s  wvrt’  wr?lJ~
dra i~nn4 and s u r f a c e r u n o f f  w a s  n o t  observed at pi t.hibr SltZC?.
pronone acDlication resnltpd i n  a  s h i f t  t o w a r d s  a  qrass dominated
undcrstory. Pronone JslG anplication t o  t~hp RarnwP!l, S C  sit0
resul tpd i n n o  detoctahle groundwater residues u p to 2 years
post-anpliration. Vo!par L  anpl~ication t o  t h e  Huqhcs rsland sit~e
rosllltpd i n  n o  pcrsistcnt  dctectahlo residues i n  a  d o w n  qrariicnt
strram  o r  oond. On?  positive hexazinoor rFsi,tiue p o n d  sample w a s
OhSPrvPrl 1 5 days p o s t - t r e a t m e n t  aft-r  t h r f i r s t  r a i n event.
Siqni’icnnt hexazinonr residues 11”-35 oph\ were f o u n d  i n tPst~
w~:ls l~ocat~ed  w i t h i n  t h e  t r e a t m e n t  arra 1 year p o s t - a p p l i c a t i o n .
Hcxazinonr r6=s  i d:les were n o t  drtectpd i n IlO q r a d i c n t , down
qradirnt  o r  c o n t r o l  we?1 s a m p l e s  throuqhout  t h e  s t u d y  p e r i o d .

Jntrodnct ion

C o n t r o l  o f  c o m p e t i n g  vrqetation  i s  c1”e o f  t h r  m o s t  i m p o r t a n t
stl-PS i n  forrst  sitp p r e p a r a t i o n  i n  the s o u t h e a s t  C o a s t a l  P l a i n .
W h i l e  m e c h a n i c a l  nronaration i s  stil~l us4 extensively, p h y s i c a l
s i t e  drqradation, accnssibility prohlpms on p o o r l y  d r a i n - d  s o i l s ,
an,4 hiqh costs h,avr resulted  i n  a siqnificant s h i f t  t o chemj calm
w-l”:1 c o n t r o l  i n  the p a s t  5 years.
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I oam soi 1s. Th”SP s o i l s  ATP t y p i c a l  o f  t h e  h i g h l y
pine f o r e s t  o f

p r o d u c t i v e
t h e  u p p e r  c o a s t a l  p l a i n  o f Ceorqia and South

C a r o l i n a .

The Dothan  s o i l  s e r i e s  c o n s i s t s  o f  d e e p ,  well-drained  soils.
Tn a  r e p r e s e n t a t i v e  proFile, the s u r f a c e  layer i s q r a y i s h - b r o w n

1 oamy sand a b o u t  1 7  c m  t h i c k . T h e  s u b s u r f a c e  layer i s l i q h t
y e l l o w i s h - b r o w n s a n d  a b o u t  1’3 cm th i ck . Thp upper p a r t  o f t h e
subsoi 1. t o  a  d e p t h  o f  4’1 c m , i s  y e l l o w i s h - b r o w n  s a n d y - l o a m ,  and
yell~owish-brown s a n d y  c l a y  loam tha t  rontains plinthite. wat,f?r
orrneahi 1 i ty i s m o d e r a t e  i n  the u p p e r  p a r t  o f  the subsoi 1 an?
moderate1 y s low i n  the l~ower p a r t . R u n o f f  p o t e n t i a l and t h e
availah!r  w a t e r  ranacitv arp moderato. T h e  lower  s l o p e  consis?s
o f thr Fuquay  s o i l  series o f  deep, w e l l - d r a i n e d  s o i l s  w i t h low
r u n o f f p o t e n t i a l . I n  a  representative p r o f i l e , t h e  s u r f a c e  i s
orayish-brown s a n d  a b o u t  2 5  c m  t h i c k . T h e  s u b s u r f a c e  l a y e r  i s
1,iqht yellowish-hro”n s a n d  3Y c m  t h i c k . The upper p a r t  o f the
suhsoi 1 i s  yellowish-brown s a n d y  l o a m  ifl cm t h i c k . The lower
part , cxtendinq t o a  d e p t h  o f  2M@ c m , i s  y e l l o w i s h - b r o w n and
s t r o n q - b r o w n sandy c l a y 1 oam t h a t c o n t a i n s p l i n t h i t e .
Permrabil i t y i s rap id i n  the s u r f a c e an+ subsurface layers ,
modrra t 1 cy r a p i d  i n  t~?c upper party o f  thp  s u b s o i l , a n d  s l o w  i n
the l.ower  p a r t  o f  t-ho s u b s o i l . A v a i l a b l e  water r a p a c i t y  i s  l o w .

W a t e r s h e d  Inst~rumentation

Huqhes  I s l a n d ,  Floriia sit?: Seventeen w e l l s  were i n s t a l l e d  o n
the  s i t e  t o  depths  o f  approx imate ly  7 .5  m. The b o t t o m  I.6 m f o o t
p o r t i o n  o f each well “ a s s c r e e n e d . SampI es were collect~a
mont~hly. B e c a u s e  o f  t h e  drought, i t was n o t  oossihle t o wrqc
t h e  “ells a t  e a c h  sampl.inq period a s  o r i q i n a l l y
5.

p l a n n e d . W?!lS
ll~, 17, an4 27 were located i n  the untrcatd  c h e c k  a r e a .

Wells 16, 18, 20, a n d  2 2  were i n  t h e  u p  q r a d i e n t  t r e a t e d  area.
Wells 6, 7, 9, Irn, a n d  1 4  were l o c a t e d  r?o”n  q r a d i e n t  i n  t h e  test
p l o t  arca, a n d  W?llS 1, ?, ?,and 4 wire down qradicnt. Rascd on
qroundwater e l e v a t i o n s ,  thP qeneral hydroloqic f l o w  a p p e a r s  t o  b e
f r o m  north t o  s o u t h  w i t h  a  s l i q h t  “est t o  e a s t  qradipnt.

There were two s p r i n q s  o n  t h e  sit?. These two s a r i n q s
qavc rise to  a  s t ream “hich d r a i n e d  from just b e l o w  the t r e a t e d
area into a sinkhole p o n d  approximatc1.y 4 5 meters belO” t h r
treated a r e a . Samples  coll~ect.Pr! f r o m  t h e s p r i n q s  “erf label~ed
SI a n d  S2 t o  indicate t h e  upper a n d  l o w e r  s p r i n g s , respect ivply.
Grab  s a m p l e s  w e r e  c o l l e c t e d  w e e k l y  f r o m  t h e  s i n k h o l e  l a k e  l o c a t e d
b e l o w the t r e a t e d  a r e a . W a t e r  samplrs f o r  hexazinonp a n a l y s i s
were frozen i n pal ypropylpne hot.tles and s h i p p e d  t o (JSFS
L a b o r a t o r y  i n Auburn, A L f o r a n a l y s i s . All samples were
m a i n t a i n e d  f r o z e n  u n t i l  a n a l y z e d .

Barnwell, South Caro l ina  S i t e : Three  mon i to r inq  we l l s  were
i n s t a l l e d o n  the  Rarnwel.1, South Caro l ina  s i t e  during J u n e - J u l y
1997. Two w e l l  s i t e s  (tl a n d  #61  w e r e  l o c a t e d  up q r a d i e n t and
0”P d o w n  q r a d i e n t  ( p o n d - w e l l )  o f  the Pronone treatment . p7e11s
were l i n e d with 5  cm PVC p ipe  and  the  we l l s  “ere scrernerJ t o
i n t e r c e p t  t h e  u p p e r  1 . 5  m e t e r s  o f  t h e  s a t u r a t e d  z o n e . we l l  water



sampl  PS w e r e c o l l e c t e d  h y  hail.er, a s t e r r e c o r d i n g t h e watrxr
s u r f a c e  e l e v a t i o n  a n d  evacuatinq t h r e e  w e l l  volumes. WCl!  w a t e r
sampl~es were collpcted mont?lly f o r tM” years . Sampl ps wern
placfv? o n i c e and ~31-1 ivered t o t h e Universit.y o f Georaia
l a b o r a t o r y  w h e r e  anal~ysis was  in i t ia ted  within 24-49  hours.

R p e r e n n i a l  s t r e a m l o c a t e d  down oradient “F the PrononQ
treatment area was instrumnntcr?  with V-notch weirs and Pal-shall
flumes. Stream water samples WPTC collected ahovn and below the
t r ea tment  a rea .

A t  t h r  Leqinninq o f  the s t u d y , death t o  qroundvater
d e e p

i n 17 h ,-a
wrll w a s 1 4  mPtcrs rup qradient v-1 1) bc>J oil t h e  s u r f a c e

a l o n q t h e ridqc, anl w a s  ?.7  meters n e a r  t h e s t ream channc-1.
Comparison o f  dppth t o qroundwatcr hetweon thp  dlrrp ‘*I P 1 1,  s and
sha l l ow w e l l s ind i ca ted the wrlls wnre scretlncd i n se"aratc
a q u i f e r s  t h a t  w@rc? hydraul~ically ronnertpd.

A s  t h e  s t u d y  proqrcssed and the Ilrouqht  worsen~~l, thorP was
a steady increase in depth  t o  qroundwatrr i n  both th? s’Ia11ow
an3 deep a q u i f e r s . T h e  trend over timra o f  d e p t h  t o qroundwatnr
in b o t h  a q u i f e r s  i s  t h e  same  a n d  h o t h  aquifers a p p e a r e d  t o have
s i m i l a r responses t o  t h e  drouqht a n d  t h r  increase i n ra in fa l l ,
n e a r  t h e  e n d  o f  the s t u d y  p e r i o d .

I n  general, depth t o  groundwater o n  t h e  ridqr <Well 1 1 and
plantnd p i n ?  c o n t r o l  ( W e l l  6) declined a p p r o x i m a t e l y  ?m u n t i l  t h e
spr inq o f  19e79 w h e n  watr?r  lrv~ls began  t o  r i s e .
bY

T o t a l  recovrry
Auqust 1989 w a s  a b o u t  3.9m, l~eavinq  a  d e f i c i t  o f  a b o u t 2.lm

over t h e  t w o  y e a r  p e r i o d . TnCre;lSP depth to qroundwater
the

al onq
stream c h a n n e l  r a n g e d  f r o m  1  .7 t o  1  .4 meters a ” d recovery

ranged f r o m  1 . 5  t o  n.7m. The water table i n  a l l  wells a”““areC!
t o  d e c l i n e  a n d  rpcovpr a t  bhe samP rate.

B a s e d  o n  t h e  qroundwater e l e v a t i o n s , t h e  qrncral hydra1  oqic
oradient a t  t h e  ridge a n d  i n  thr colter of the s i te  apopars to he
from the w e s t  t o  thy  c a s t  diaqonally a c r o s s  t h e  s t u d y site a t
a b o u t a  ?a-deqrer anqlr?  t o  the stream rhannel. N e a r  the stream
c h a n n e l , the  f l ow  i s  l ike ly  parallel to the channel. There work
i n s u f f i c i e n t  wells t o  c o n s t r u c t  a piezomctric surface m a p  for t h e
s t u d y  s i t e .

Hprhicide A p p l i c a t i o n

T h e  Hughes  I s l a n d  F l o r i d a  s t u d y  s i t e  w a s  t r e a t e d  w i t h  1 . 7  kq
ai/ha hexazinone a s  Velpar I,. A p p l i c a t i o n  w a s  h y qroun+-hased
t r a c t o r  m o u n t e d  sprayer o n  25-76 A p r i l  1 9 3 5 . Velpar I, w a s  mixed
with water a n d  Polycontrol t o p r o v i d e approx imate ly ??“r L/ha
c a r r i e r .

The Harnwell C o u n t y , South  Caro l ina  s i t e  was  t rea ted with
PrOnOne 1P G  a t  a  r a t e  o f  2.8 k q  ai./acre w i t h  a n  O m n i
in

spreader
June 1987. T h e  treat~ed a r e a  w a s  b u r n e d  during October 19fl7

a n d  oine seedlings w e r e  planted i n  F e b r u a r y  1 9 5 8 .



Rrsidue hnalysis

qcxazinonc  w a t e r s a m p l e s  f r o m  the south C a r o l i n a  st.udy iO,l?r-
extractv3 w i t h ethyl acetatr (YFIC!  was  add4 t0 faci!itate
rxtractionl. Hrxazinone residue levels were analyzed nsinq a
TraC-Or Mode 1 565 Gas Chromatoqraoh e q u i p p e d w i t h Yrracor NP
Dptrrt”r  fNit.roqen-Phosphorous S p e c i f i c !  a n d  dual 3@ meter 1 arue
horc ~~.53mm)  c a p i l l a r y  colllmns. The tw” c o l u m n s  c o n s i s t e d of
Suncl co S P - 5 iin? SPR-3s. The oven was  tcmpprature nroqramm?d
f r o m  1~5M t o  2 7 5  C a t  lflC/min.

Thp  e x t r a c t s  were i n i t i a l l y  screened  o n  t h e  SPR-5 C a p i l l a r y
Co I urn. P o s i t i v e rcsiduns were confirfwd  by anaIysjs utilizinq
thp S P R - 3 5 COlUFl". 411 res idura IPvel~s wet-p q u a n t i f i e d 5Y
c o m p a r i s o n o f sai-rlpl~ PWk heiqhts wj th known a n a l y t i c a l
stan?ards. 4  rnaocnt  b l a n k  a n d  spiknd s a m p l e s  werca i n c l u d e d  w i t h
Path Seth o f  a n a l y s e s . 4vpraqo recoverif  ranqed f r o m  89.5 t o
lorR.@%.

snalysis  o f samplers f r o m  the Huqhes Tsland F l o r i d a Study
S i t e ‘Or hexazinonr c o n t e n t  W A S  condoctcr a t tkla Gnorqe W .
2\ndrcws Forestry S c i e n c e s L a b o r a t o r y , auburn, UaSama. T h e
mrtho~ is a rPverse?-phase l i q u i d c h r o m a t o q r a p h i c m e t h o d
~rolumn: C- l  9: mohil phase - water: arctonitrile/27:77; F l o w
rate - 1 . 5  ml/min:IJV  ectrct~ion a t  ?c”n n ml.

Hcxazinonc WRS e x t r a c t e d  and conc~ntratfd f r o m  w a t e r usino
sol  id p h a s e extraction  t e c h n i q u e s  w i t h  C-1R co1  umns. 4veraqe
hpxazinon? rPco”~‘ry  w a s  S4.6R. 4 reaaent b l a n k a n d f o r t i f i e d
s a m p l e s  wprc inclodc~d  w i t h  rach set o f  a n a l y s e s .

RESIJT.TS  &ND  DTSCIISST’I)N

Efficacy

Barnwell Site: GKaSSPS, p r i m a r i l y  Cynodon d a c t y l o n , ean1cum
spp., an3 2\ndr”poqon  SD., wpre

-.-
the prndominanr veqetative t y p e  o n

the PrononP trpatpd Rarnwp!,l s i t ? . Ycan p e r c e n t  c”ver hy qrasscs
(28.59) I1XC‘=-PdPd pPrCC!“t cover 0 ” a ” adjacent merhanical,ly
trcatnd s i t e  ~1~1.1%). TPotal~  biomass “F qrass~s  w a s  7 3 7  kq/ha i n
t!lr hexaxin”ne t~rcatc;!  site an6 722  kq/ha o n the mmchanically
trrlat0-l sitr.

r,-nmcs WC~-  mot-- abnndavt “n thy h?xazin”ne sit+ (I?.?”
c o v e r : I.23 kq/ha’ than “? Zen a?iaccnt m e c h a n i c a l l y  prepared area
(2 .@” cover: 1 1  kq,/ha1 . T o t a l  F”rh nroduction w a s  hiaher “ n  the,
roller-ctiopped site (27.0% cover: Q9Z  ku/ha) t h a n  o n hpxazinonn
trentmP”t 117.78, rover: 7 Y ‘7 kq/hal. D o m i n a n t  forbs 0 n + h ,7
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W i l d l i f e h a b i t a t v a l u e s  o f  s i t e  p r e p a r a t i o n methods Vary
w i t h  thp h a b i t a t  renuircments o f  t h r  p a r t i c u l a r  wildlife s p e c i e s .
Forh a n d  w o o d y  veqetation p r o d u c t i o n  o n  the ro l l e r - chopped area
p r o v i d e d abundant f oraqc f o r w h i t e - t a i l e d deer (Odocoi leus
virqinianus). Al though total. p r o d u c t i o n  o f forhs and woody
veqetatron ‘was l e s s  o n  t h e  c h e m i c a l  a r e a , several orcferred f o r h
s p e c i e s w e r e  a s abundant or “OICP abundant. The h e x a z i n o n e
treated a r e a  nroducpd t h e  qreatest a m o u n t  0: lcqumes favorcAd by
ho&hi t e q u a i l  (Colinus virginianus). T h e  h e a v y  g r a s s  c o v e r  o n
the  chemica l l y  prrpar~d sites  mely f a v o r e d  m a n y  r o d e n t s p e c i e s
and p r o v i d e d s u m m e r  ‘oraqing s i t e s  f o r  w i l d t u r k e y (Meleaoris
nal Iapavo) . The p r e s e r v a t i o n  o f  snaqs o n  t h e s e  a r e a s orovidrd
h a h i t a t  Tar several c a v i t y  n e s t i n g  o r  h a r k Fora(linq b i r d s  a s  wel.1
a s  raptors.

Huqhrs T s 1, a n d S i t e : Hcxazinone w a s  e f f e c t i v e  i n controllinq
t u r k e y  o a k  a s  m o s t  stems a n d  g r o u n d  clusters were k i l l e d . There
was  some  morta l i ty  among  the  s ca t tered  saq4 p i n e . Longl~eal  p i n e
s e e d l i n g s burs t out o f  t h e  qcass staqp w i t h i n  t h e f i r s t y e a r
a f t e r the contro l O f the turkev o a k . Grasses , p r i m a r i l y
wireqrass (4ristida str i c t . 71  and chauky bluest~m f4ndropoqon_-.__
capilliprsl, were n o t  affectp? h y  hexazjnonc.-

R a i n f a l l

T h e  t o t a l  r a i n f a l l  o n  t h e  Barnwell, S C  s i t e  f o r  1 9 8 7 , 138R
and t h e f i r s t  h a l f  o f  1993 w a s  Lrl5.7  c m , 9 2 . 2  c m  a n d  59.7 cm,
r e s p e c t i v e l y (Fiqure 2) . T h e  1937 a n n u a l ,  r a i n f a l l  was 7 . 6  c m
he1 ow normal and m o s t  o f  t h e  r a i n f a l l  o c c u r r e d p r i o r t o t h e
herbicide a p p l i c a t i o n . The 1998 raiinfal.1.  w a s  2e.? cm be1 ow
normal a n d  t h e  s p r i n q  o f  1,9R9 rainfal~l w a s  4 . 6  c m  a b o v e ilOr”al.

L i k e w i s e  t h e  r a i n f a l l  f o r  t h e  Hoqhes  Tslanl’ s i t e  w a s  l o w .

Huqhrs I s l a n d  S i t e : Rainfa?l F o r  t h i s  p a r t  o f  c e n t r a l F l o r i d a
averages  13SR  m m , wi th  52% o c c u r r i n g  from J u n e  t h r o u q h  Scptcnhrr.
Rainfal I fOK the summer  months  o f  !9R4  w a s  o n l y  5 5 %  o f normal.
Durinq 2985, r a i n f a l l  w a s  631%  o f  n o r m a l , w i t h  a l l  t h e d c t i c i t
occurrinq i n t h e  f i r s t  5 m o n t h s . Rainfal~l~  f r o m JUl?t? thronqh
Docemhor  w a s  near n o r m a l , butt d i d  n o t  elimi~nate t h e  d e f i c i t for
the p r e v i o u s  12 m o n t h s . R a i n f a l l  i n  1986 was  near  normal .

R e s i d u e s  i n  QunofS--.- -.

ve1par L Wt3S apolied t o  t h e  Huqhes  I s l a n d  s t u d y s i t e  o n
A p r i l  2 5 , 1 9 9 5  a n d  t h e  f i r s t  r a i n  e v e n t  o c c u r r e d  1 4  d a y s l a t e r .
N O s u r f a c e  r u n o f f  w a s  o b s e r v e d . W a t e r  q r a b samples c o l l e c t e d
month ly Erom t h e  s p r i n q  d o w n  g r a d i e n t  o f  t h e  t r e a t m e n t  a r e a  were
‘ound t o  c o n t a i n  n o  d e t e c t a b l e  h e x a z i n o n e  r e s i d u e s  f o r  u p  t o 1R
months a f t e r a p p l i c a t i o n (Figure 3). A trace I? PPb) Of

h e x a z i n o n e Wr3S d e t e c t e d  i n  o n e  s i n k h o l e  p o n d s a m p l ec o l l e c t e d
a f t e r  t h e  f i r s t  r a i n  e v e n t . N o  f u r t h e r  d e t e c t a b l e  r e s i d u e  l e v e l s
w e r e  d e t e c t e d  t h r o u g h o u t  t h e  lfl-month s t u d y  p e r i o d .

Pronone 1GlG w a s  a p p l i e d  t o  t h e  Barnwell, South C a r o l i n a ,
s i t e  i n  J u n e  1 9 3 7 . NO  r u n o f f  w a s  o b s e r v e d  a n d  a n a l y s e s  o f p0nd



crrab sampl~es coll~rtcd  l - 2  m o n t h s  a f t e r  aoplication rpsulteri i n
n o drtGctahle hoxazinonc rpsiduf=s. DUP t o  d r o u g h t c o n d i t i o n s ,
?hP DO””  wb?“t d r y  6 m o n t h s  i n t o  t h e  study.

Residues i n  G r o u n d w a t e r- - . - -

H u s h e s Jsland Site: Water  samPIes collPrtcd  f r o m m o n i t n r i n q
iJ P 1~ 1 3 i n s t a l l e d  tr) dnnt hs or “D to 7.5m W”TC m o n i t o r e d
p8~rio~ical.1y F o r  1  y e a r . Detcrtabl~e rrsiducs ‘17-35  PPh) WC?*”
ohserv~d i n sarnnles COJ  I rcted f r o m 91 ot W”l Is (Tahlo I).
4pproximatply 1~ year after apolication, n o  hcxazinone r e s i d u e s

‘VI 0 r P i!o+?r+e4  i n  thnu p  gradient o r  c o n t r o l  ireI? samples. The
o n l y d~+ccta5lc  r,sl dUPS f o u n d  i n d o w n  qradient w e l l s  o c c u r r e d
rpsidurs Found i n  d o w n  gradient w e l l s  occurrnd  after t h e f i r s t
rai nfall elrr?nt. T h i s  m a y  “eprnspnt  sample c r o s s  c o n t a m i n a t i o n  i n
thP firlr?, s i n c e the timp required For w a t e r a p p l i e d  t o t h r
surface OF +hn test area t o  m o v e  t o  a +enth 2”-25 CCrt offsitr  i s
considerably ar=atpr t h a n  1  t o  2  days.

Aarnwcll Si tr: Vo detectah c,  hex*zi none residups verc ohs~rvcd
i n t h r  c o n t r o l  well o r  i n  t5n test arca well l o c a t e d  i n t h e IlP
sradi ent p o r t i o n  OF t!lr nlot ( T a b l e  J1. QnF1 detpctable
h?xazinone residue (7.6  ppb) w a s  observed i n  thp dOW” aradirnt
TIP1  1 12fi r’nys a f t e r apolication. All other hexazinonr
crroundwa+cr  samolos were non-detcctnblp.

The l o w e r  19~~1  o f  qroundwatcr c o n t a m i n a t i o n  ohsrrve+ a t  the
Rarnwcl 1, couth C a r o l i n a  s i t e  c a n  b e  attrihutpd t o : (1)  g r e a t e r
death t o g r o u n d  w a t e r ; (21  r e d u c t i o n  i n  hexazinone levels b y
hurninq thp RarnwpJl site 7 - 4  m o n t h s  a f t e r  a p p l i c a t i o n ; an8 3)
t i m i n q  or r a i n  e v e n t s .

SUYMARY  AND CONCLUSTONS

Hrxazinonc a p p l i c a t i o n  f o r  veqrtation  c o n t r o l  o n  t e s t p l o t s
i n the c o a s t a l p l a i n did n o t advrrsel~y i m p a c t d o w n  qradient
SurfarP w a t e r  q u a l i t y . Hexazinonc residue levels (3 ppb) WPTP

rl”tprte3 i n  o n l y  one sinkhol? p o n d  w a t e r  q r a h  sample f r o m Huqhes
Tslan?, co1  1 cctnd aftor t~ho  ‘irst r a i n  rvfnt. A t  the H u q h c s
?Sl;r”d s t u d y sitp, ill1 other sorino or sink’lolr p o n d watnr
samolcs rontainc? n o  dctectnhlc  b~xazinon~residurs.

I” s a n d y  s o i l s  wit.h l o w  organic m,a?:rr, h?x;Izi none may hi>
oxport 0-l to r<,ach s h a l l o w  qroundwatnr i f  heavy r a i n f a l l evrnts
o c c u r . Tg t’lfi cr~rrcnt  study, h-xazinonp rcs~du~s ,wer~  d~t~rt~=d
i n t h r Huqh-s rsl;?nd F l o r i d a  monitorinq wnJ~!s one yrar after
?pol ic.ation. O n l y  ,3 tracp o f  herazinonr w a s  f o u n d  i n  a Barnwell,
c o u t h rarol ina shall~ow, down  qradiont noni,torina well 4 month?
a f t e r  nPoli~3tion. N o  other drtcctahlc  hrxazinonr rosiducs wcr~
OhS~r-V”d  at tic Rarnwell, Cout’l “arol i na st.udy  s i  tn. NO”?  o f  the
‘roxa7 i none resi4uns mvasnrvd  i n nrollndwater r x c ” <’  d u 6 t. h F’
SUO”r’S’;.-1 watcar  quallitv stallrd For hexazinon-.
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TABLE I: Hexazinone  rcsidu~  levels  (ppb) i n qroundwater
sampl~es  collected  f r o m  the  Huahps  I s l a n d  F l o r i d a
a n d  the ~arnwell,  S C  Study S i t e s .

Samplinq Study Down
Dat.e Datp Cant  rol Plot G r a d i e n t

=================================================================

Huqbes  I s l a n d  Florifia

lh Flay 1985 ?I NQ  Samplr~
Ph .Jun  l~?AS 42 N o  TampIe
2’3 I\uq 1985 117 N O  Sample
21; Fck 1986 3”L7 NO  ,campl~P
1.9 Mar 1986 729 N O  SampIP
17 .Jun 1996 419 N o  S a m p l e
?q Jun 19R6 419 NO  S a m p l e
19 Jun 1.986 42fl NO samu1c
29 J u l 1986 450 N o  S a m p l e

Rarnwcll  , C o u t h  C a r o l i n a

lrn ,404 1 9 8 7 35 < 1.n w p b
14 scp 1 9 5 7 79 < I.61
05 Ott 1987 91 < I~.63
‘39 NOV 1 9 5 7 126 < 1.%1
?[r Nov 1987 147 < 1.8
07 DPC 1 9 8 7 154 < 1-n

04 J a n 1989 193 < 1.m
fil Feb 1988 210 < 1.8
07 Mar 1988 245 < 1.g
114 npr 1988 273 < 1-n
25 npr 199R 29 4 < l.vi
02 May 1988 3cll < 1.n
flh  J u n  19RA 336 < l.Ql
111 Jul 19X8 361 NO  S a m p l e
I31 Auq 1988 392 < 1.n
E7 spp 19RR 4 2 9 < l..fl
n-i act  1oufl 469 N o  S a m p l e
fl9  Nov 19RR 492 < l~.Q
14 Dee 1088 527 < I.@

01 J a n 19X9 5 5 7 < 1.0
17 Feb 1 9 8 9 592 < 1.8
24 Mar 1 9 8 9 6 2 7 < I.0
13 Apr 1999 649 < 1.3
15 May 1959 6 7 9 < I~.0
fl5 Jun 1 9 8 9 7010 < 1 . 0
13 J u l 1989 77H < l . Q
11 act 1999 828 < 1.n

N o  ?ample
NO Sample
NO Sample
N o  Samplr
N O  Sample
N o  S a m p l e

(18.9,20.1  pph)
(17.2,75.3  pDhj

N o  S a m p l e

< 1.!‘1 PPb
< l~.G)
< 1-a
< 1 . 0
< 1 . 0
< l~.n

c 1.8
< 1 . 7 1
< 1.q
< 1.n
< 1.e
< l~.q
< 1.11

N o  Sam~lc
< 1.0
< 1.11

N o  Samplr
<  1 . 0
< I~.0

< 1 . 8
< l.fl
< l . P
< 1.8
< 1 . 0
<  1 . 0
< 1.63

NO  S a m p l e

3.8 PPb
< 1.f
< 1.57
< 1.8
< l .M
< l~.c?
< 1.0
< l.!?
< 1.8

< 1.11
< 1.8
< 1.61

3 . 6 2
< 1.0
< 1.m

< 1.5i
< 1-m
< l~.cI
< 1-a
< l.c1
< l,.c1
< 1 . 3
< 1.!4
< l~.O
<  1 . 9
< 1.0
< I .Q
< 1.3

< 1 . 1 1
< l . R
< 1.63
< 1.q
<  1 . 0
< 1.8
< I.8
< I~.@
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FIGURE 1. MAP OF BARNWELL, SOUTH CAROLINA (TOP) AND HUGHES
ISLAND, FLORIOA (BOTTOM) HEXAZINONE STUDY SITES. SHADED AREA

N  BARNWELL  S T U D Y  S I T E W A S  T R E A T E D  W I T H  PRONONE  1OG.0
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FIGURE 2. RAINFALL DISTRIBUTION FOR HUGHES ISLAND AND
BARNWELL  SC. STUDY SITES. D A Y  ZERO FOR  H UGHES  I S L A N D  I S
JANUARY 1, 1985 AND JANUARY 1, 1987 FOR BARNWELL  SC.

Hughes Island, Fla. , “1 Barnwell. SC

Julian Dote (1965 - 1966) Julian Dote (1987  - 1989)

SPRING 1

FIGURE 3. HEXAZINONE RESIDUE LEVELS IN SPRING AND SINKHOLE
WATER SAMPLES FROM HUGHES ISLAND, FLORIDA STUDY SITE.


